The present paper is concerned with the experience of the Oncological Institute in Leningrad in using Crile's operation in metastatic cancer of the cervical lymph nodes. Analysis is given of the data relating to 300 operations, performed during a thirty-five-year period. Two-thirds of all the operations were performed on patients with tongue, oral cavity and thyroid gland cancer. Crile's operations made in connexion with primary tumours of the neck and larynx cancer metastases are not included in the material.
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The radical neck dissection proposed by James Crile in 19061 is a standard surgical procedure in the oncological clinic. Despite the development of tumour irradiation therapy, only surgical intervention offers possibilities of durable recovery from metastases of the differentiated forms of head and neck cancer. Such operations should be as radical as possible to ensure good results.
The 30-year experience of using this operation at the Oncological Institute in accordance with the technique described by its author and comprising 200 cases has revealed its insufficiency for the purposes of maximal possible radicalism. Analysis of the results of Crile's operation showed regional recurrences in 26 % of the operated patients who had histologically confirmed metastases in the cervical lymph nodes. While a certain proportion of these recurrences may have arisen through erroneous evaluation of the indications for the operation, most of the metastases developed because of the insufficient radicalism of the surgical procedure.
Recurrences arise predominantly in the zone of the carotid bifurcation, in the posterior triangle and at the mandibular angle. The inclusion of the sternomastoid muscle and internal jugular vein in the tissue removed, though important, is not by itself sufficiently "J. Amer. med. Ass. 47,1780 radical. In Crile's original paper, the tissue block to be removed is bounded by the posterior margin of the sternomastoid muscle. Thus, the greater part of the fatty tissue of the posterior triangle which contains deep lymph nodes is left intact. He likewise preserved the platysma muscle. From the modern standpoint it undoubtedly appears necessary to broaden the boundaries and the extent of the surgical intervention. This extension of the operative procedure, however, should not be undertaken arbitrarily but ought to be based on the anatomo-topographical data.
The lymph node topography of the neck plays the main role in determining the extent of the operation. As far as the deep lymph nodes of the neck are concerned, only the chain along the jugular vein is dissected in the classic Crile's operation. Taking into consideration the frequent involvement of many lymph-node groups, an effort should be made at removing the entire cervical lymphatic basin, not only from the submental, submaxillary and anterior triangles, but from the posterior triangle of the neck as well.
In determining the extent of the operation, the principles of 'anatomical zone' and 'fascial sheath space' elaborated by us should be taken into account. The former means a zone of possible spread of the tumour in a certain anatomical region. The latter term means the removal of the specimen from the depth in the whole anatomical tissue sheath space. As applied to Crile's operation, the boundaries of the anatomical zone pass through the following points: the internal margin of the anterior belly of the digastric muscle on the contralateral side, the edge of the mandible, the lower pole of the parotid gland, the mastoid process, the edge of the trapezius muscle, the clavicle and the midline. Some points of this scheme require explanation: Exposure of the anterior belly of the digastric muscle on the contralateral side is necessary for separating the submental lymph nodes in the closed fascial sheath space in continuity with the whole specimen. The same aim is pursued by a displacement of the horizontal incision line towards the masseter muscle where the border of the submaxillary sheath space goes above the external surface of the mandible. It also permits preservation of the angular branch of the facial nerve. The posterior wall of this sheath space is formed by the anterior part of the fascial bed of the parotid gland, the lower pole of which covers from above a group of retromandibular lymph nodes which should be completely removed. Therefore, from both anatonmical and oncological points of view, the lower pole of the parotid gland should be removed in continuity with the whole specimen.
Excision of the specimen from behind should be made along the edge of the trapezius muscle to remove completely the total contents of the lateral triangle in the entire supraclavicular fascial sheath space. Naturally, the accessorynerve has to be sacrificed. The integrity of the fascial sheath space above the clavicle cannot be preserved. Therefore, all the tissues should be thoroughly removed, especially at the point ofconfluence ofthe internaljugular and subclavian veins.
However, the anatomical zone as such does not yet define the extent of an adequate operation, inasmuch as it is necessary to remove tissues from a sufficient depth, i.e. with exposure of the deep muscles of the neck. In so doing, we proceed from the principle of 'sheath space', which means the removal of a specimen which is covered both behind and in front by fascial sheaths; in front, the superficial fascia and the platysma muscle, behind the deep fascias covering the deep cervical muscles. The observance of the 'sheath space' principle prevents exposure or leaving behind of lymph nodes.
Removal of the platysma muscle is indicated, first of all by the fact that cancer metastases in the superficial lymph nodes of the neck were discovered in 3 6% of our cases. Dissection of the platysma muscle also creates a firm anterior wall of the dissected block by means of the fascia and muscle. Crile's fears about the necrosis of the skin flaps brought about by the removal of the platysma muscle are not confirmed in our experience.
The posterior wall of the specimen is not very strong; it consists of adjoining sections of the deep fasciae of the neck. When operating thoroughly and carefully, one can manage to preserve the integrity of the fascial cover fpr the entire length of the specimen. It is especially important in the region of the carotid triangle where metastases are most frequently found. The sternomastoid muscle and the upper pole of the parotid gland create a safety barrier which prevents one from opening the lymph nodes of the carotid triangle in front, while the internal jugular vein, the anterior wall of the vessel sheath space and the intervascular septum serve as a shelter from behind. The digastric and stylohyoid muscles can be preserved as well as the hypoglossal nerve. The observance of the sheath space Table 1 Incidence of regional recurrences after Crile's operation performed by ordinary and 'sheath' methods principle is possible only in those cases where the metastatic lymph nodes are movable and the underlying fascia is not involved, i.e. just in the cases when the operation can be expected to have the maximum effect. This is confirmed by the follow-up data. Table 1 reflects the material which has accumulated within the past six years, i.e. since the principles of 'anatomical zone' and 'sheath space' were introduced into practice. It contains a comparison of occurrences of metastases with the number of regional recurrences according to the condition of the lymph nodes and the operative methods employed. Although the tabulated number of cases is small the data presented testify to the advantages of the 'sheath space' technique. Even in the group of patients with slightly fixed nodes, where this method cannot be fully implemented, the results are twice as good as those obtained with the usual method of operating. Thus the principles of 'anatomical zone' and 'sheath space' as applied to Crile's operation, though not of decisive importance for the success of treatment, can nevertheless increase its effectiveness.
We believe that the complete Crile's operation is necessary only in metastatic cancer of the tongue and oral cavity, in which metastases can be expected to appear in the lymph nodes of the upper part of the neck. In metastatic cancer of the organs of the neck (larynx, thyroid) the routes of metastasis pass in other directions. In these cases there is no necessity to remove the submental and submaxillary groups of lymph nodes. There has been not a single histologically proved involvement of the submaxillary lymph nodes in the 56 Crile's operations performed for papillary tumours of the thyroid gland with metastases in the cervical lymph nodes.
The operative technique is determined by the anatomical considerations stated above. Among the numerous incisions proposed for the operation, including Crile's, at present we prefer Martin's incision which provides an adequately wide access and-facilitates the tasks of the operation. The further course of the operation is Section ofSurgery divided into six successiye stages [these were illustrated by slides]:
(1) Double star-shaped skin incision after Martin and dissection of the flaps beyond the anatomical zone.
(2) Transection of the sternomastoid pedicles: Separation of the tissue block to be dissected is begun in the lower-medial corner of the wound and then both pedicles of the sternomastoid muscle are exposed and transected in their tendinous portion. The separated muscle is elevated, the first tissue layer being dissected and detached from the clavicle.
(3) Ligation of the internal jugular vein and separation of the deep tissue block from the clavicle: This important stage of the operation consists of a complete separation of the tissues in the depth, up to the scalene muscles and the ligation of the internal jugular vein with exposure of the common carotid artery and the vagus. The fascia covering the scalene muscles should be dissected together with the other tissues. This fascia forms the posterior wall of the sheath space which contains the tissue block to be removed and serves as an anatomical plane which helps the surgeon to dissect the tissues upwards. It is this inter-tissue layer which permits the easy separation of one anatomical fragment from another.
After the ligation of the internal jugular vein the tissues above the clavicle are separated outwards and upwards up to the edge of the trapezius muscle with exposure of the scalenes, common carotid artery and brachial plexus.
(4) Dissection of the posterior triangle contents and separation of tissues up to the level of the bifurcation of the common carotid artery: This stage of the operation is performed in a 'dangerous zone' in the immediate vicinity of such important structures as the arterial and nervous trunks and the thoracic duct (on the left side). Moving upwards, the surgeon cuts the accessory nerve and reaches the apex of the mastoid process, thus separating the external wall of the supraclavicular sheath space. Then the posterior wall of-the dissected tissue block is exposed and the lower anterior branches of the brachial plexus are transected. (5) Dissection of the contents of the submental and submaxillary triangles: Having carefully separated the specimen from the carotid bifurcation, the surgeon exposes the hypoglossal nerve and approaches the posterior wall of the submaxillary triangle near the tendon of the digastric muscle at the level of the upper margin of the thyroid cartilage. Then the group of submental lymph nodes is exposed within the closed fascial sheath space and, moving outwards step by step, the surgeon dissects the submaxillary sheath space with lymph nodes and the submaxillary salivary gland, preserving the marginal branch of the facial nerve. (6) Separation of the tissues in the region of the retromandibular fossa and dissection of the specimen at the mastoid process: The incision is made from the angle of the mandible towards the mastoid process with a view to separating the entire contents of the retromandibular fossa. Exposure of the internal jugular vein is performed after elevating the posterior belly of the digastric muscle. The vein is safely ligated and the whole specimen cut off at the apex of the mastoid process.
The operation results in the dissection of all the groups of cervical lymph nodes together with the surrounding fascia. The wound floor is formed by the exposed muscles of the neck, the common carotid artery, the vagal, hypoglossal and phrenic nerves. The operation is completed by suturing and inserting two rubber tubes for drainage and active evacuation of the wound fluid, which ensures good wound healing.
Complications are mainly due to erroneous evaluation of indications or to technical defects and may be divided into two groups: those which occur in the course of the operation and those which occur in the post-operative period. The former comprise accidental injuries of the nerves, vessels, pleura and the thoracic duct (on the left side), while the latter are mainly infections. The number of complications is constantly decreasing with progress in anesthesia and improvement of operative technique. This is evident from Table 2 which shows the number of deaths during the two periods of using Crile's operation. The majority of deaths during the first period were due to infectious complications (pneumonia, mediastinitis), while in the second period only one patient died, from cerebral circulation disorders.
Our material (300 Crile's operations) includes 25 cases in which the neck dissection was performed on both sides with an interval of several weeks between the two operations. Only once was a simultaneous bilateral operation done, resulting in a temporary but deep disorder of the cerebral circulation. Of those 25 patients, 4 died in the clinic after the second operation.
Indications for bilateral Crile's operation are infrequent, being chiefly solitary consecutively appearing contralateral metastases in cancer of the tongue and oral cavity or tumours of the thyroid gland and larynx. An interval of two to three weeks is generally desirable between the two operations to minimize the danger of cerebral circulation disorders. Whereas in cancer of the thyroid gland and larynx combined Crile's operation, i.e. simultaneous removal of the regional lymph nodes together with the primary tumour, is appropriate, the indications for surgical intervention in cancer of the tongue and oral cavity are rather limited. Our experience of 29 combined operations, 6 of which resulted in death, dates back to the prewar time and therefore is not of much interest. At present we believe that combined operations should be practised on a larger scale, particularly in those cases in which irradiation treatment of the primary can hardly be successful, for example in cancer of the alveolar process of the mandible with metastases in the neck. Within this category are also cases of residual primary tumour of the tongue or of the floor of the mouth, in which the condition of the lymph nodes allows no delay in performing the operation.
The question of indications for Crile's operation deserves a more detailed discussion and is closely connected with the condition of the primary tumour. The majority of clinicians are now of opinion that, except in the case of combined operations, removal of the regional lymph nodes should be undertaken only after a complete cure of the primary tumour. Nowadays, when telecobalt therapy is used, in the majority of cases of cancer of the head we can judge about the condition of the primary tumour only after irradiation therapy reaction subsides completely and reparative phenomena come to an end. Under favourable conditions, when the primary tumour disappears completely, Crile's operation can be performed six to eight weeks after the end of the irradiation treatment; otherwise an additional interstitial radium treatment or electroexcision should be applied to the primary tumour. Crile's operation in such cases is postponed until the surgeon is certain of the complete cure of the primary tumour.
Whenever this basic condition is attained the indications for Crile's operation depend on and are determined by the state of the cervical lymph nodes. The most controversial point is the expediency of preventive operation: I mean in unpalpable lymph nodes. Some authors, referring to the incidence of metastases in the lymph nodes of the neck, believe that the indications for the operation are present in every case, while others, including Martin, oppose it, arguing that four operations would be done for nothing before the fifth operation does some good (Martin et al., 1951, Cancer 4, 441) .
We consider that this problem calls for a more flexible approach. It is well known that the appearance of metastases depends on many factors, both general and local, such as the age of the patient, the duration of symptoms, the site and the type of the growth, its histological structure and the preceding method of treatment. In the case of cancer of the tongue and oral cavity we do not advocate preventive operations as an indispensable procedure but rather believe that there should be an individual approach to each patient, based on the above-mentioned criteria. Besides, in taking a decision as to the expediency of a preventive operation, the possibilities for follow up are of great importance. Out of 77 Crile's operations performed in the past six years only 4 were of the preventive type.
Thus the basic indication for Crile's operation as an independent surgical intervention is the presence of enlarged lymph nodes in the neck with already cured primary neoplasm; we mean here only metastases of the highly differentiated growths, since undifferentiated tumours are radiosensitive and easily yield to irradiation therapy. Here we are not concerned with endresults, for they depend not only upon Crile's operation but on a whole series of various factors, reflecting the biological peculiarities of the tumour as well as the time and character of the treatment employed.
Crile's operation holds an important place among the procedures of treatment of differentiated forms of cancer of the head and neck; performed properly and in accordance with indications, it noticeably increases the possibilities of recovery.
Management of Carcinoma of the Mouth by R C S Pointon FFR (Christie Hospital and Holt
Radium Institute, Manchester)
Of the factors having a bearing on the management of carcinoma of the mouth, the most prolonged influence has been exercised by the continued decline in the incidence of the disease in this country. Table 1 shows the total number of new malignant cases registered at the Christie Hospital and 
